A power control strategy based on PRN (Proportional Resonant and Inertia) is proposed in this paper. In the motor drive without dc-link electrolytic capacitor, the traditional PI controller is difficult to track the power which contains both ac and dc components. This characteristic cannot meet the system requirement of high input power factor. Therefore, PRN is used in power control. With higher open loop gain in both low frequency and specified resonant frequency, the PRN controller can provide an accurate tracking of the ac and dc power components. Then the input power factor and the phase error between the input current and the voltage can be improved obviously in the drive system. The simulation results verified the high power factor and low THD (total harmonic distortion) of the proposed method.
Introduction
An electrolytic capacitors with high magnitude used for stabilizing the dc-link voltage leading to high cost, short life, large volume and hard to integrated of the conventional frequency control system. At the meanwhile, since the power factor is positively correlated to the diode conduction angle and the large electrolytic capacitor decreases the diode conduction angle, power utilization rate is reduced and the power factor correction effect is weakened [1, 2] . Lots of efforts had been made to reduce the magnitude of electrolytic capacitors in the motor driven system.
H. Haga proposed a single-phase to three-phase power converter without the electrolytic capacitor. In [3] , power control concept as a novel input current control method was proposed. It is explained using dither effect and adapted to the single-phase to three-phase circuit in this paper. But there are many current harmonics at the source side because of the strong power coupling between rectifier and inverter side. And in [4] , current harmonics have been vastly improved by first-order repetitive control strategy. But THD is still too high to meet the guideline EN61000-3-2. Then in [5, 6] , firstly, this paper proposes an inverter control method based on repetitive control in the q-axis current. Furthermore, this paper proposes a d-axis current control method, which reference is made in synchronous with the source voltage. The minimum THD of the proposed method obtained 17.6%. The maximum power factor of the proposed method obtained 98.5%. Otherwise, [7] proposed an ASD system using tapped inductor quasi-Z-source inverter without bulky electrolytic capacitor [6] . The proposed TL-QZSI can provide boost inversion ability with single stage power conversion, together with a voltage-buck freedom. But there are still many current harmonics at the source side and THD is AEST2016 20%. This paper proposes a new power control method to reduce the THD and improve the input current harmonics in the variable frequency speed regulation system without electrolytic capacitor. Since with higher open loop gain in both low frequency and specified resonant frequency of the proposed controller, it also can overcome the problem of the traditional PI controller is hard to track the ac power component accurately. The performance of the proposed method is proved by the experimental results.
Inverter power control strategy

Conventional inverter control method
Large-capacity electrolytic capacitor increases the volume of the driver, reduces the life of the system and weakens the power correction effect. In order to increase the diode conduction angle and improve the power factor, the large-capacity electrolytic capacitor is replaced by a small capacity film capacitor. Film capacitor is mainly used to absorb the ripple current generated of switching frequency. The power converter is composed of the rectifier, film capacitors and inverter aspects of composition [3] . The system can't keep the stable dc-link voltage without a large capacity electrolytic capacitor. But the inertia of permanent magnet synchronous motors has the ability to absorb the pulsation of the single-phase power. Electrolytic capacitors-less inverter system makes DC voltage have some ripple to increase the diode conduction angle and improve the power factor [4] .
Japanese scholars analysed the relationship between load transient power supply input voltage and current at unity power factor. By controlling the inverter output power controls to ripple with twice the synchronized the source voltage frequency to obtain high power factor [4, 5] . When the input power factor is unit, the grid voltage, grid current, instantaneous load power is:
The input power can also be expressed as:
Figure2 shows the block diagram for controlling the inverter output power. 
2.2 The problem of conventional inverter control method The instantaneous power of load pulsates in 2 times of the grid voltage's frequency,and it includes both AC and DC components.
However, the traditional power control of the PI controller can only realize reliable tracking of the DC component. It is difficult to track the exchange amount and the grid voltage phase quickly and accurately.
Figure4 shows the bode diagram of PI controller with high gain at low frequencies. In order to realize the accurate tracking of power, it needs to address the problem of PI regulator in controlling the exchange amount. 
The PR inverter power controller
Compared with PI controller, PR (proportional resonant) controller is able to track a sinusoidal signal at a given frequency and the exchange amount [8] . p k is proportional gain, r k is resonance gain, 0 ω is resonant frequency PR controller transfer function is:
Some scholars designed PR quasi-resonant controller to optimize PR controller and reduce the sensitivity of the frequency [9] . c ω is cut-off frequency, its transfer function is: It is necessary to control both DC component and AC component of power for the inverter system. Therefore, this paper investigates a new type of power controller control method which based on the above theories, achieves fast and accurate tracking of the system by effectively controlling the AC and the DC components.
The proposed inverter power controller
The new power controller consists of a proportional element, a resonant element and an inertia element (PRN). Under ideal conditions, the inertia link controls DC component, in the same time, the resonant elementcomes true tracking of AC component at 0 ω . The transfer functions as follows: ω and otherwise the signal gain will decrease. The phase angle of the resonant part from lead 90 degrees quickly reduced to lag 90 degrees to ensure accurate tracking. Besides, the new controller maintains a high-gain at low frequencies and reduces the decay rate at low-frequency components. Therefore, new controller ensures the AC and DC component accurate tracking at the same time.
Effect on the new power controller of various parameters
System parameters are significant to achieve fast-tracking power. By (10) increasing, phase angle rises slowly, and the time of lead-lag becomes longer. And gain amplitude decreases the frequency band is widened, the system sensitivity on the frequency will reduce.
With λ increasing, the low frequency gain reduces, the phase angle decreases attenuation and the input signal frequency sensitivity decreases.
Simulation results
This paper carries the simulation of the proposed method. The main motor parameters are as flows: 0.97 mH
The control block diagram of the electrolytic capacitors-less inverter system as figure9: THD is reduced significantly and the power factor is improved greatly. The THD in PRN controller is 9.76%, and the maximum power factor is 98.9%. Furthermore, this paper lists THD in different control methods. 
Conclusions
This paper analysed the electrolytic capacitors-less inverter system and proposed a novel power control method. The main conclusions can be summarized as follows: 1) the conventional method can't track the DC and AC component at the same time. In accurate power tracking causes the input current harmonics distortion. 2) In order to tracking power rapidly and accurately, this paper proposed a new inverter power controller (PRN) that can obviously reduce the THD of the source side and the amount of harmonic distortion, and improve the power factor.
3) The simulation results verified the validity of the proposed method. The input power factor is 98.9% and the THD is 9.76%.
